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PREFACE

~ This Arr Quallty Sub- Element establlshes a pollcy framework to reduce air pollutant o
- emissions from existing sources in Sunnyvale, lessen the emissions associated with
future development, and reduce the exposure of residents to unhealthful levels of air

contaminants. In recent years increasing attention has been given to the influence of

‘local policies regarding air quallty and related polrcnes concerning Iand use :

L " ~communrty design and transportatlon

 The impetus for adoptlng an Air Quallty Sub Element comes from the Cahforma Clean :
- Air Act and the regional plan mandated by that legislation. The ' | :

Plan adopted the use of air quality elements for cities and counties as a Transportatlon g

~ Control Measure and also includes an Indirect Source Control program. The
~delegation of authority to cities to |mplement the Indirect Source Control program

would be dependent on the Clty havmg an Air Ouallty Element (or Sub- Element)l :

‘within its General Plan

“The adoption of the Air Quallty Sub- Element fulﬂlls the requrrements of the Caln‘orma o
Clean Air Act and the regional air quality plan. This Sub-Element would formalize

Sunnyvale's policy to protect the environmental quality of Sunnyvale and the larger

- Bay Area by promoting community development which is compatlble with air quality

~standards and minimizing the impact of future development on air quality. The Air

* Quality Sub-Element allows the City to address more comprehensive solutions to

- cumulative impacts on air quality early in the planmng process. To solve air pollution -

~and congestion problems, fundamental changes in land use and travel patterns are

" necessary because motor vehicles and stationary sources are already being regulated

- with the most up- -to-date pollution control devices, though new state requirements on

~ alternative fuels will provide further reductions in vehicle emissions. At stake are not

- only federal funds, but also human health economlc prospenty, and the overall qualty
- oflife. | '

}The Air Quallty Sub- Element is a new sub element of the Envrronmental Management

~ Element of the City's General Plan. ‘The other sub-elements of the Environmental
 Management Element include Water Resources, Sanitary Sewer System, ‘Surface

~ Runoff, Energy and Noise. With careful management and planning, the Crty of

Sunnyvale can preserve |ts envrronment and natural resources. ‘.

: ,(3_7)‘ i
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

’ lntrg’ duction

Al major urban areas in Callfornla lncludlng Sunnyvale experience some degree of
“reduced air quality. The combination of climatic conditions and a multitude of air
- pollutant sources (particularly the automobile) results in reduced air quality, which can

be considered as reducing the quality of life by adversely aﬁectmg human health,

~causing damage to plants or crops, and other effects such as sollmg, VlSlblllty

reduction and accelerated corrosron of matenals

'. Federal state and local governments have made concerted efforts over the past 20 ,
years to improve air quality. These attempts have consisted mainly of applications of

new technology to control the rate of emissions. ‘Examples are scrubbers for industrial

~sources and catalytic converters on automobiles. These efforts have resulted.in a
“gradual improvement in air quality over the past twenty years desplte increases in

population. Violations of amblent air qualrty standards strll occur in the Bay Area

‘however

‘ One of the maJor reasons that air quallty contlnues to be a problem in the Bay Area f

specmcally and Califérnia in general, is a- relatlvely high rate of population and -
economic growth. The major obstacle to improved air quality in the future is increasing -
population and vehlcle use and detenoratmg operatlng condltlons on hlghways and

“roads.

~ The most effrcnent and cost-effectlve technologlcal or "hardware controls have already ‘
been implemented. Remaining technological controls, which are increasingly
;expenslve have been found to be unable to reduce emissions to the point where ail

air quality standards would be met. Therefore, attention has been focused in recent

~years on the relationship of land use, commumty desrgn and transportatron as a.

means of reducmg air pollutant generatlon

The concept of an Alr Quallty Element or Sub- Element within a General Plan is rather
~ recent, and is a natural outgrowth of the relatlonshlp between land use, transportation
- and air quality. This approach has recently gained favor as a means of addressmg the

basic problems of growth and its cumulative effect on local and regional air quality.

‘The extent that future growth affects air quality will be partially determined by the form
. that new land uses take and the transportatlon optrons available to new resndents o

Pu rpose

The adoptlon ot an Arr Quallty Sub Element would clearly state Sunnyvales policy to

protect the health, safety, welfare and environmental quality of Sunnyvale and the
“larger Bay Area. The Sub-Element would promote community development that is

compatlble with air quallty standards mnmmlzmg the |mpact of future development on

~air quallty

,f(3._7)1‘/~‘




AIRQUALITY SUB-ELEMENT

In a larger sense, an Air Quality Sub-Element is part of the regional strategy for

- improving. air quality. While air quality is often regarded as a regional problem, local

~land use and growth decisions by cities and counties will affect the success of =~ =~

- whatever technology is available regionally to combat air pollution. The Bay Area :

~ Air Quality Management District (BAAQMD) has adopted a resolution urging

- cities and counties within the nine-county Bay Area to adopt Air Quality Elements?, and

- the adoption of Air Quality Elements by cities is a major element of the Bay Area Air =~ _
- Quality Management District's indirect source program within the Bay Area '91 Clean Air .

~ The following major findings are derived from information presented within the Ar
. Quality Sub-Element. These findings form the basis of the goals and policies which .~

- follow. =

1. . 'P‘a‘ys‘t efforts by federal, Stéte and local’-g‘ovemmeynts ~ha\i‘e"resulte‘d in“\Steédy! e
~gradual improvement in air quality in Sunnyvale and the greater Bay Area. The
- City of Sunnyvale has implemented a number of programs that directly or

“indirectly reduce air pollutant emissions.

2. Despite considerable improvement in air quality over a period of 20 years, air - -
: - quality in-Sunnyvale and the greater Bay Area still does not meet all ambient ar- -
quality standards, and the latest projections do not show attainment of all :
- ambient air quality standards by the year 2000. B Rt
3. Although Sunnyvale is a "mature" community, potential future growth in =~ =
~ population and employment could have a substantial effect on future air quality.
4. _Sunnyvale contains numerous sources of Toxic Air Contaminants and
- _numerous "sensitive receptors"; special aftention to site planning is needed to

‘reduce exp'osure, of reside‘nts‘ to these: pollutants. = =

5.,  Indirect source controls (site planning, land use or transportation strategies to

~ reduce vehicle trip generation) will become increasingly important in the future. =

- Implementation of indirect source controls on the local level is an integral-partof

- regional programs.such as the Bay Area '91 Clean Ai and the county s
Congestion Management Program. E T e

......

1 Bay A_rea’AirQuamy Mana'ge‘ment District, Resolution Number 1666, M“ay'2ﬁ1,','1936 s B



EXECUTIVE SUMMARY

- This section is a summary of the goals and policies contained in this Sub-Element.
~ Detailed goals and policies and supporting action statements are listed in body of the
~ Sub-Element. R B T e

| Goal A: Impfdve' SunnyVale's Air Qua‘lity and Reduce the Exposure ‘ovf"its

Citizens to Air Pollqtants

Policy A.1: Require all new development to utilize site planning to protect citizens
- fromunnecessary exposure to air pollutants. o

" Policy A2: Reduce automobile emissions through traffic and transportation

improvements.  Since traffic congestion delays increase the level of
- emissions, congestion management has air quality benefits. ,

Goal B: Reduce Air Pollution Impacts from Future‘~Dlevel'opment‘

Policy B.1:  Utilize land use strategies to reduce air quality impact.

| P’o’liyc‘:y B.2: Assist employérs in meeting the reQUiréménts of the Trahsportation |

Demand Management (TDM) plans for existing and future large
- employers, and explore requiring TDM plans for employment centers in
~ Sunnyvale. e v Lo e e ,

| Gbal’.c: M‘ake,yia'Coh.t’ributibn’Tov(lvérds ’,Improjvi"ng Regional Air QUéI‘ity’ .
| quicy‘C.T: The City should‘actively ‘partic’iv'pa‘te in regidnél air qu'élity’p'lar“lnirig. |
‘ Poliqy ,C.é: l"rnprove‘opp’ort't,jhitie"s for ‘c':itv‘iz‘ensk to ili’ve; ~'aﬁd work in close pr'oxim“ity.'k
~ Policy C.3:  Contribute to a reduction in Regional Vehicle Miles Travelled,

Policy C.4: - Reduce Emissions from City of Sunnyvale fleet vehicles

| 3 (3;7) 3



‘ *dunng the summer ‘months. .
- average in fall and winter. Every year in fall and winter
there are periods of several days when wmds are very llght '
: and local pollutants build: up '

' COMMUNITY CONDITIONS

' ,Air”P '|‘| ttion_Climatolo

. The amount of a grven pollutant in the atmosphere is
l determmed by the amount of pollutant released and the

atmosphere's abrlrty to transport and dilute the pollutant.

pollutants sunshme

Northwest wmds and northerly wrnds are most common |n‘ l ,
- Sunnyvale reflecting the orientation of the Bay and the San |
Francisco Peninsula.: Wlnds from these directions carry

COMMUNITY CONDITIONS

- The major determinants of transport and dilution are wind, -
_,atmospherrc stablllty. terraln and for photochemrcal

pollutants released by autos and factories from upwind N

areas of the Penmsula towards Sunnyvale ‘particularly |E
‘Winds are lightest on the

winter, surface-based inversions dominate in the mormng

,hours but frequently dlSSIpate by afternoon.

‘ 2 Words mcluded in the Glossary (Appendlx A) are shown |n bold type

the frrst time they appear

e Npaa - Sunnyvale
' : Santa Clara
‘ Cupertino .~ '

Saratoga [ga, Jose b

| ‘P'ollutants can be diluted by mixin'g”in the atmosphere both
~vertically and honzontally Vertical mixing and dilution ot;f
V ,"‘pollutants is often suppressed by inversion conditions,
~  when a warm layer of air traps cooler air close to the' ‘
~surface. During the summer, inversions2 are generally
o elevated above ground level, but are present over 90
: percent of the time in both the morning and afternoon. In

B 375 e




- AR QUALITY SUB-ELEMENT _

. Topography can restnct honzontal dllutlon and mlxmg of;?'
~ . pollutants by creatlng a barrier to air movement. While
o ',Sunnyvale itself has relatively flat terrain, the larger south S
‘bay sub-air basin has srgmflcant terrain features that affect
~air quality. The Santa Cruz Mountains and Hayward Hills-
‘on either side of the south bay tend to restrict horizontal

i dllutlon and this allgnment of the terrain also channels

o wmds from the north to south carrying pollutlon from the

_northern’ Penlnsula towards Sunnyvale

The combmed effects of moderate ventrlatlon frequent o

. inversions that restruct vertlcal drlutlon and terram that

7 'r;restrlcts horizontal dilution give Sunnyvale a relatlvely hlgh'

L atmosphenc pollution potentlal

’;7A|r Pgllutg §1gng‘ a /rg“g' -

- and secondary standards, intended to protect the public -
| ,,welfare from effects such as visibility reduction, soiling,
o nuisance and other forms of damage The state and federal

| The Mulford Carrell Act of 1969 and the Clean Air Act ofi
- 1970 established state and federal air quallty standards; ,
~ for several pollutants.  These’ standards are divided lnto LT

pnmary standards, desrgned to protect the publlc health,

' standards are summanzed in Flgure 1.

o ,The pollutants covered under the above descrlbed

a leglslatlon are known as crlterla pollutants because the o
health and other effects of each poIIutant are descnbed in
~ criteria documents ‘Another group of substances known as

Toxic Air. Contaminants (TACs), ‘are injurious in small :

~quant|t|es and are regulated desplte the absence of cnterla Y

; documents The |dent|f|catlon regulatlon and monitoring of

~ TACs is relatlvely recent compared to that for cnterla

S pollutants



COMMUNITY CONDITIONS

\ FIGURE 1
FEDERAL AND STATE AMBIENT AIR QUALITY STANDARDS

' Federal  State

, Pollutant Averag_rﬂLTme3 \ ,Primary Standard* = Standard® ~
|Ozone  1-Hour  012PPM  0.09PPM
| carbon Monoxide ,BHourl ~ 90PPM  9.0PPM §
| - tHour = 350PPM  ~  200PPM .
Nitrogen Dioxide  Annual ~  0.05PPM -~ -
- dAHour e . 025PPM_
|Sulfur Dioxide ~ Annual . 003PPM = -
~ 24Hour ~ 014PPM  0.04PPM
, R , ‘ 1-Hour . .0.25PPM
Particulates AGM 50 ug/m3‘ - 30ug/m3
8 L ’, 24-Hour 150 ug/m3 - S0ug/m3
lead ~~  30-Day - ~  1.5ug/m3
. 3Month 15ug/m3 _ =

" PPM = Parts Per "M‘ikllri‘on 'dg/ma = Microgra'm‘s‘Per Ctjbie ‘Meter

"~ 3 'The state and federal ambrent air quallty standards are based on exposure whrch consists of both an
average concentration and duration. The averaglng time is the specmed tlme penod that concentrations
~ are to be averaged. ~

4 The levels of air quality necessary, with an adequate margm of safety to protect the publlc health. The o

national secondary standards are designed to protect public welfare from non-health effects. B
- 5 Specified concentrations and durations of air pollutants which reflect the relationship between the.
- intensity and composmon of air pollutron to undesirable effects establrshed by the Calrforma Air
Resomces Board ; : , : . '

@7



 AIRQUALITY SUB-ELEMENT

| The crltena poIlutants and their effects are descrlbed below. - |

California state standards are .in" general more restrictive

‘than the correspondmg federal standard partlcularly for "

L 'ozone and PM 10..

Ozone is the most. prevalent ofa class of photochemlcal, '

oxrdants formed in the urban atmosphere often referred to

~as photochemical smog. The creation of ozone is a ;
result of complex chemical reactions between o
- hydrocarbons and oxides of mtrogen in the presence of

‘sunshine. - Unlike other. pollutants, ozone is not released

- directly mto the atmosphere from any sources. The major

~sources of oxides of nitrogen and reactive hydrocarbons

- known as ozone precursors are. combustlon sources
such as factorles and automoblles and evaporatlon of

- solvents and fuels

" 'Ozone near the ground IS an air pollutant Thesame

i chemrcal in the stratosphere, about 10 miles above the
{earth s surface, plays a beneflcral role in protectlng us from
~excessive ultraviolet radiation. = Surface ozone and,_

e stratosphenc ozone are mdependent phenomena

The known health effects of ozone are eye |rr|tat|on and', |
e damage to lung tissues. Ozone also damages some-
) matenals such as rubber and ‘may damage plants and'

- crops..

- ‘Carbon monoxude |s an odorless colorless gas that is

o highly- toxrc It is formed by the mcomplete combustion of

- fuels, and its maln source in the Bay Area is automoblles o

' \Carbon monoxrdes health effects are related to its affinity

- @ns

: for hemoglobm in the blood At hrgh concentratrons carbon



, monomde reduces the amount of oxygen mthe blood Th|s :
. deprlvatron causes heart difficulties in people wuth chronic
diseases, reduces Iung capacny and |mpa|rs mentalt
‘abilities. » :

Nitrog en Dig x'igg' f i

e Nltrogen d|0X|de is a reddish- brown toxic gas It is one of

the oxides of mtrogen that result from combustion. It is the

~only oxide of nrtrogen which is toxic; however, other oxrdes
- of mtrogen partlcularly nitric oxude “are converted to
- nitrogen dioxide in the presence of sunshine. Major
- sources of oxrdes of- nltrogen are automoblles and mdustry. ,

" COMMUNITY GONDITIONS -

Nltrogen dlox1de reduces V|S|b|hty and is a pulmonary:f_

lrntant .

: s ulfur Din‘xidg g

Sulfur dloxrde is a colorless gas wrth a pungent |rr|tat|ng
odor. It is created by the combustion of sulfur-contammg -
fuels. This substance is known to oxidize to sulfur trioxide,

which combines with mmsture |n the atmosphere to form a |

sulfuric acud mlst

n P‘,‘i"l Matter PM-'1‘

Suspended partlculate matter consnsts of SO|Id and |quId; ‘
particles of dust, soot, aerosols and other matter which are L
small enough to remamsuspended in the air for a long
period of time. A portion of the suspended particulate
matter in the air is due to natural sources such as wind
" blown dust and pollen. Man-made sources include
combustion, automobile exhausts, field burning, factory

emissions and travel on both paved and unpaved roads. A

Sulfur dIOXIde damages and |rr|tates Iung trssue and -
accelerates corrosmn of metals. ~ :

. o 379



 AIRQUALITY SUB-ELEMENT

: ﬂportlon of the partlculate matter in urban atmospheres is
;also a result of photochemrcal processes el

The amblent air qualrty standards are for suspended' ,

, ipartrculate matter less than 10 microns in diameter,

- designated PM-10.  The known effects of high
' concentrations on humans rnclude aggravatlon of chronic
| _dlsease and heart/lung disease symptoms Non health .
effects mclude reduced vrslblhty and sorhng of surfaces L

~ Sunnyvale is within the Bay Area Air Quality Management
~ District (BAAQMD). The BAAQMD operates a network of
S momtorrng sites. throughout the Bay Area, but none are

located W|th|n Sunnyvale The closest multi- -pollutant

o "momtormg sites are located in downtown San Jose and
- Redwood Crty, and a single- pollutant momtonng site is

~ located in neighboring Mountain View. Figure 2 below

shows air qualrty data for cnterra poIlutants from these srtes -

o for 1989 to 1991

~ The m‘ajor air quality problems"in the"Bay Area are ozone,
~~ carbon monoxrde and PM-10. The Bay Area is" a ,
: ‘nonattalnment area for these three poliutants both under -

the state and federal air qualrty programs ' :

Cean



FIGURE 2

" COMMUNITY GONDITIONS -

SUMMARY OF AIR QUALITY DATA FOR THE SOUTHERN PENINSULA

1989-1 991

 Pollutant

Standard

_',ZLOCationv,f

1989

. Number of Annual
' Exceedances:

1991

| Ozone

N  State 1-hour
S ~ Redwood City -
‘Mountaln Vuew, ‘

- Fed. 1-hour - i

’San Jose

Redwood City
‘Mountain View

San Jose

- 1990 -

{PM-0s

" Fed. 24- hour

5 .‘State 24 hour

San Jose

Redwood City
- SandJose
__Redwood City

co|lorwooa

—_
oo

o= lwomooo

o
Ivo

Carbon

| Monoxide

" Fed. 8-Hour

- San Jose

Redwood Clty

s ’Nitregen\D‘ioxide,State/1-hour

~ San Jose

loco|lo M|jwowoo|monocoo

colo =~

' Redwood City

_ 6 Samples of suspended pamculates are taken every snxth day. The data shown is the number of samples
L exceedmg the federal or state 24 hour standard for PM 10. .

- 7:'(3'.7) 1



- AIRQUALITY SUB-ELEMENT __

Flgure 3 shows ozone a|r quahty data for south bay S

; ‘monltonng sites over the 9-year penod 1983 to 1991, \

- terms of the number of days above the state standard each' S
- year. Over th|s penod wrde vanatrons are evident, related to ‘

: climatic variation (ozone Ievels tend to be higher than

average when summer temperatures are higher than |

~average, and vice-versa). The overall trend during this
~ period is downward in response to a gradual decrease in '
- the reglon-wrde ‘emission of ozone. precursors ‘but
“vrolatrons of the standard still occur. A general north-to- - -

south detenoratlon in air quality |s also evrdent from

k . Redwood Crty to San Jose

Frgure 4 shows air quallty data for. carbon monOXIde for
- Redwood City and San Jose i in terms of the number of days
: exceedmg the 8 hour carbon monoxide standard per yearf ;
for the period 1983-1991. As -with ozone year-to-year
“variations are evident related to weather but a general R

S downtrend is evndent

i Frgure 5 shows annual exceedances of the state 24- hour‘:;;
- PM-10 standard for the period 1986-1991. PM-10 was not
L A,measured prior to 1986. - A downward trend is evudent ;

o 4 during this penod but less pronounced than for ozone or - Lol
rcarbon monoxude N : ‘ o

~ Attempts to combat air quality problems began at the
v federal level ‘with the enactment of the Clean Air Act.of
1967. Initial efforts included the establlshment of national’ -

: . amblent standards desrgnatron of Iocal air pollution control

‘dls}tncts and creation of an air quality rnomtonng network.
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,,,,,, oo GOMMUNITY CONDITIONS

3 ~ FIGURE 3 e
. 'SOUTH BAY OZONE AIR QUALITY, 1983-1991
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AR QUALITY SUB-ELEMENT _

" FIGURE 4

~ SOUTH BAY CARBON MONOXIDE AIR QUALITY, 1983-1991
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__COMMUNITY CONDITIONS

. FIGURES5

~ SOUTH BAY PM-10 AIR QUALITY, 1986-1991
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AIR QUALITY SUB-ELEMENT

- Over the last 20 years, state and local agencies have
~ adopted regulatlons on a multitude of air pollutant sources. :
~_After ‘obvious and ‘major sources of poIIutlon ‘were
controlled (factorles ‘automobiles) controls were
lmplemented on smaller sources (gasollne vendlng, and =

solvent based pamts for example)

While the state ambuent alr quallty standards have exrsted ,'
for many years, no state Iegrslatlve requirement that they be ‘
attained exrsted when the Callforma Clean Air Act of

1988 was enacted e

© TheUs. Clean A|r Act Amendments of 1977 requrred that‘
each state rdentlfy areas wrthrn its borders, that did not- meet

5 federal primary standards as non-attainment areas. The

~ states were required to prepare a State Implementation

~ Plan (SIP) to show how the federal standards were to be

~ attained by 1987. The Bay Area portion of the SIP was the
1982 Bay Area Air Quality Plan. Despite considerable

B |mprovement in air quallty, the Bay Area did not meet the

1987 deadllne for: attamment of the federal air qualrty 5

JE standards

- ‘The federal Clean Arr Act Amendments of 1990 requrre that -
f nonattalnment areas develop plans and strategies that will SN
~ reduce pollutants by 15% dunng the first 6 years, then 3%

annually thereafter untll the standards are met. The

. schedule for. attalnment is different for drfferent pollutants s
]Eand depends on the severrty of -the problem ‘Failure to

. meet the requrrements of the federal Clean Air Acts could

- result in the |mposmon of sanctlons (eg wrthholdlng of v

:hrghway pro;ect fundmg)
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